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Neglected species from genebank to farm
Background
China is one centre of domestication
for buckwheat (Fagopyrum spp.), a very
nutritious and hardy grain. Oats (Avena
spp.) also have a long history of cultivation
in China, and both crops are staple foods in
some local areas, such as buckwheat among
the Yi people in Liangshang, Sichuan.
These traditional crops are likely to be more
adaptable to changing conditions, especially
on marginal lands in the mountainous areas
of northwest and southwest China, where
climate change threatens food security and
livelihoods.
For these reasons, Bioversity International
and partners carried out research on
genebank accessions of buckwheat and
oats, looking for those that offered options
to help smallholder farmers cope with future
changes.

Our approach
The National Genebank of China contains
more than 10,000 accessions of buckwheat
and oats. Selected accessions were grown
in the fields and characterized for their
agronomic and other traits, using molecular
markers, such as AFLP and SSR, to assess
genetic diversity.
Photo: Child eating buckwheat
noodles in Houfugou village, Shanxi
province, China. Buckwheat is low
in gluten and rich in essential amino
acids, minerals and vitamin E. Credit:
Bioversity International/L.Tieyan

Multilocation trials in different growing
conditions indicated which accessions
were particularly stable and which were
most adaptable. The best modern varieties

were shared with smallholder farmers, who
collaborated in assessing their suitability for
scaling up.
The overall aim of all this research was
to identify genebank accessions of these
neglected species and to make use of
these on farm to improve food security and
livelihoods.

Our progress
Germplasm characterization
Bioversity International and partners
evaluated some of the 338 accessions of
buckwheat and 464 of oats in the National
Genebank.
Researchers noted considerable diversity
in the physical architecture of the different
varieties, which could meet the needs
of different growers and end users (see
Figure 1). Researchers at the Institute of
Crop Science of the Chinese Academy of
Agricultural Sciences measured tolerance
to drought and salinity and analyzed the
chemical constituents of the grain.
These evaluations helped to identify
potentially important accessions. Among the
buckwheats, for example, were 12 that had a
higher protein content, 7 that had a higher oil
content, 6 that were high in rutin, a potential
phytomedicine, and 5 high in a valuable form
of starch. The oat accessions included 2 that
were drought resistant and 17 that could
tolerate higher soil salinity (see Table 1).

Table 1 – Buckwheat and oat elite germplasm identified and made available

Crops

Traits evaluated

Accessions evaluated

Elite accessions identified

Buckwheat

Protein, oil, rutin,
starch type

338

12 accessions for high protein content;
7 for high oil content; 6 for high rutin
content; 5 for alpha amylase (over 80%)

Oat

Drought resistance,
salt resistance

464

2 accessions for resistance to drought;
17 for resistance to salt

Genetic relationships for breeding

Adaptability of landraces

Molecular markers were used to explore genetic variation
and the structure of crop populations. Looking at the
diversity of Tartary buckwheat (F. tartaricum) from 14
different geographical regions revealed that accessions
from Sichuan had the greatest genetic diversity, followed
by those from Qinghai, Yunnan and Gansu/Ningxia. Oats
from five different countries were also investigated and
showed clear patterns of diversity.

About 100 accessions of buckwheat and oats were
grown at 10 sites in 6 provinces: Inner Mongolia, Hebei,
Qinghai, Shanxi, Sichuan and Xinjiang. These sites, in the
north, northwest and southwest of China, are in the main
buckwheat and oat production areas.

Despite considerable variation, accessions clustered
according to country of origin, with one cluster of
accessions from China and Canada, one from China and
Mongolia and one from Mongolia alone. The Mongolian
accessions are very diverse and different from those in the
other clusters, suggesting that this is possibly a centre of
diversity for oats (see Figure 2). This information should
help to advance Chinese oat breeding efforts.

Researchers assessed several characteristics, looking
for two different overall qualities: which accessions were
equally good in all sites, and which were more adapted to
one specific site.
Stable accessions included Bayou No. 3, 73014-336, Er
Youmai, Bauntebue and Bayan No. 1 (see Figure 3). Those
adapted to specific sites included Jin 8609-1, LY03-02,
Erqiu Youmai, 64 Yanmai, Pin 16, Banner and LY01-12
(see Figure 4).

Figure 1 – Buckwheat diversity. Different varieties (sweet or bitter type, flower colour and seed colour) have different uses.

Figure 2 – Genetic relationships among groups of oat
accessions from five countries.

Figure 3 – Stability of oat varieties in different
locations. The shorter the distance between the
accession and the red line, the more stable the
accession for important agronomic traits (including
growth period, flowering date, plant height, etc.) under
different environments.

Clusters I and II were mainly USA varieties, Cluster III was a
mixture of varieties from Brazil, Canada and USA. Cluster IV
included varieties from China and Canada. Cluster V included
varieties from China and Mongolia. Cluster 6 was purely
composed of varieties from Mongolia.
The analysis shows a good exchange of germplasm between
American countries, and between Canada and China.
Germplasm from Mongolia appears to be very unique.

Participatory tests and scale-up
Researchers worked with 12 farming households
in Zhaojue County and Puge County of Liangshan
Prefecture, Sichuan to assess together the suitability of
modern varieties of buckwheat and oats.
The farmers managed these as they would their usual
crops and then participated in the evaluation of yieldrelated traits. Based on these evaluations, the best 3-4
varieties of buckwheat and oats were given to each
of 100 households in 5 counties: Meigu, Mianning,
Yanyuan, Yuexi and Zhaojie.
The farmers in these households grew the varieties in
demonstration plots and invited their neighbours to
come and look at the crops and select any that they
might be interested in.
The researchers hope that this kind of participation will
allow more families to get access to seed of the favoured
varieties and will strengthen local seed systems for
buckwheat and oats.

Red letters represent the
location of the experiments

Blue letters/numbers
represent the varieties

Figure 4 – Adaptability (related to multiple characters,
including growth period, flowering date, plant height,
etc.) of oat varieties in different locations.The shorter
the distance between variety and site, the more
adaptable they are.

Looking ahead
There is huge potential for developing many neglected
crops, not just buckwheat and oats, for food, nutrition and
health in China. Bioversity International will be working
closely with Chinese partners to promote local seed
systems for buckwheat and oats in 30–50 communities
in Hebei, Inner Mongolia and Shanxi. To add value to
the crops, we will work on value chain development that
will link farmers to wider markets that serve a range of
consumers. Training, along with relevant information and
technology packages, will ensure that these communities,
especially the women, are empowered to derive better food
security and livelihoods through the use of these crops.
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